Syphilis of bones is one of those conditions which is generally regarded as being less common than it used to be; and certainly one can hardly doubt that, within the span of living memory, there has been a considerable decline in its incidence. Looking through the literature of the last 20 years or more, one is struck by the fact that there have been relatively few references to this condition, and that so many have thought it worth while to place on record one, or very few cases, which have shown no exceptional features.
INCIDENCE
The true incidence of bone involvement in the various stages of syphilis seems impossible to determine. If one goes far enough back to the days when diagnostic methods were considerably less accurate, there was an undoubted tendency to ascribe to syphilis many affections of bones and joints which would not now be accepted as syphilitic even if they were found in patients with syphilis. We may add to this the fact that syphilitic lesions of bones are often symptomless and therefore unsuspected unless revealed by the taking of routine radiographs. Modern treatment, too, may well prevent the development of radiological signs by the speed with which infection is brought under control.
To mention some of the few figures available, Wile and Senear (1916) found sixty cases of involvement of bones or joints among 165 patients with early syphilis (36 per cent.); Turner (1930) , in Baltimore, found osseous lesions in 8 * 8 percent. of 10,000 cases of late syphilis; Buchman and Lieberman (1941) found lesions of bones in 119 (5 per cent.) of 2,400 cases of syphilis in all stages in New York City; Speed and Boyd (1936) found that the diagnosis of syphilis of bones or joints was made in only 0 5 per cent. of cases admitted to a large orthopaedic clinic.
Our own experience at a large clinic for venereal diseases is that these cases are not to be seen every day or every week, but that they do turn up with reasonable regularity and constitute an interesting and important diagnostic problem.
DIAGNOSIS
More often than not we are in the position of having had the diagnosis made for us before the patient is referred, leaving us in a situation of no particular merit, but able to learn something from the difficulties which others have experienced in making the diagnosis. For this can be a very difficult diagnosis and the reasons for difficulty appear to be as follows:
(1) The condition is less common than formerly.
(2) The disease takes a chronic and insidious course which often attracts no attention. (3) Involvement of bones frequently gives rise to no symptoms, although in other cases symptoms, particularly pain, may be of a severity which would not suggest so chronic a disease. (4) Syphilis is still the great imitator, and syphilis of bone may resemble many other conditions some of which are far more common. Thompson, Leedham, and Hailey (1949) described two cases of osteomyelitis of the skull, each of which occurred during the secondary stage of the disease. In both cases other bones were also involved. Cox (1950) described the case of a patient with destructive lesions of the left frontal bone due to syphilitic osteitis occurring in the course of secondary syphilis.
We have no personal experience of early syphilitic disease of bone producing radiographic changes, but it is true to say that, in the days when secondary syphilis was a common condition, headache was a frequent symptom and pain in the long bones not uncommon. It is possible that had the bones affected been x-rayed as a routine, changes might have been found in some of these cases.
(b) LATE SYPHILIS.-The clinical and radiological appearance of the gummatous changes which affect bone are well known, but it is worth while briefly to review the common sequence of events before considering those cases which may be regarded as exceptional. The period at which gummata of bone are likely to become manifest is from 5 to 20 years after infection, but to this, as to almost all general statements regarding syphilis. there are many exceptions.
Gummata usually commence in the fibrous layer of the periosteum in response to the presence of bloodborne treponemata, which appear to be small in numbers. The cellular reaction which results is that of the gumma wherever it occurs, namely lymphocytic infiltration with small lymphocytes and plasma cells, some epithelioid cells, and occasional giant cells. Lymphocytic infiltration is particularly concentrated around the small blood vessels, the walls of which are involved in the inflammatory process. 1941,1942, 1945, and 1946: gonorrhoea. 1946 The merely destructive gummatous lesion in a long bone is unusual but not unique. Stewart (1938) stated that osseous involvement in young adults with acquired syphilis was usually atrophic in character, whereas in older patients who had had the disease for many years the manifestations were nearly always hypertrophic. This does not apply to the patient whose radiographs are shown in Figs 8 to 10, for she was a middle-aged woman. Ungerman, Vicary, and Eldridge (1938) In bones other than the long bones, and more particularly in the vault of the skull, the hard palate and the nasal septum, the lesions are apt to be destructive and the evidence of periosteal reaction may be slight. This is presumably because the periosteum of these bones is relatively deficient in power to produce new bone. In It is interesting to note that Alexander and Schoch (1942) described a case of destructive lesions involving the upper five cervical vertebrae, with greatest destruction of the 4th, and extensive similar lesions of the left clavicle and numerous ribs. The condition was thought at first to be due to tuberculosis. The patient was found to have syphilis and antisyphilitic treatment relieved the intractable pain of the condition and produced healing. 
S YPHILIS
A third type of pathological change is described as occurring with gummatous lesions of bone, but this must be rare. Gumma formation occurs in the medullary cavity and is apt to erode the cortex from within. The radiographic appearance may simulate osteomyelitis of pyogenic origin.
(c) CONGENITAL SYPHILIS.-The bony changes found in this variety of the disease provide a big subject for study, and it is difficult to do justice to them in limited space. Just to recall the salient features, the characteristic lesion of the first 6 months of life is syphilitic osteochondritis. The changes which may be recognized radiographically are as follows:
(1) Enlargement of epiphyseal ends of bones.
(2) Broadening and irregularity of the epiphyseal lines. Case of bilateral syphilitic periostitis of tibiae with "onion-peel" periosteum.
McLean (1931) observed that, in almost every instance of congenital syphilis, lesions of the bones could be found by x ray during the first 3 months of life, and from the 6th month onwards tended to disappear, either spontaneously or as the result of anti-syphilitic treatment. Parmelee and Halpern (1935) found that 95 per cent. of 67 syphilitic infants had evidence of the disease detectable by x ray. The osseous lesions were most evident during the 6th to the 12th week of life, and by the 6th month had become less frequent.
Nevertheless, in the second 6 months of life the evidence of periosteal reaction tends to become more intense. Successive layers of new bone are laid down under the periosteum ("onion peel periosteum"). Figs 25 to 27 and Fig. 28 (opposite) In the second year of life syphilitic dactylitis is said to be not uncommon, but it so happens that there has been no case in-our series for a number of years. The condition is more common in the hands than in the feet, and the proximal phalanges are character istically involved with the appearance of thickening of the bone with sclerosis of the cortex. It has been alleged, however, that the lesions of dactylitis are more common in the metacarpals and metatarsals than in the phalanges in the first year of life.
In late congenital syphilis, that is after the end of the second year of life, the lesions of bones are of the gummatous type and can seldom be distinguished from those which occur with the acquired form of the disease. At this stage bony involvement is much less common. Cole (1937) Shaffer and Courville (1951) x rayed, during the first week of life, the long bones of nearly all of their series of a hundred babies found to have positive serological tests of the cord blood. Five infants born of mothers who received penicillin late in pregnancy showed radiological changes of bones suggestive of syphilis, but in all these cases blood tests became negative without treatment. They suggested that these infants had acquired syphilis in utero but had been cured by the penicillin administered to the mothers.
The literature of the past 20 years contains various references to the value of dental radiographs in the diagnosis of congenital syphilis. According to Johnston, Anderson, and McAlenney (1941) , in 80 per cent. of cases of congenital syphilis in which comparison of size of the unerupted molars was possible after x ray, it was found that the mandibular first molar was smaller than the mandibular second molar. Sarnat and Shaw (1943) laid particular stress on the importance of x rays of unerupted teeth in the diagnosis of congenital syphilis, and recommended that x rays of these teeth should be a routine diagnostic procedure in addition to x rays of the long bones. Characteristic incisor teeth had been demonstrated radiologically as early as the second to the fourth year of life. Bradlaw (1953) stated that radiological diagnosis of the incisor deformity had been reported as early as the second year. Whereas the clinical appearances of affected teeth might vary, it could be shown by Grenz radiographs that the outstanding feature was a characteristic disturbance of the amelodentinal junction. In all these teeth there was a varying degree of irregularity of this junction beneath the first formed enamel, and various workers had described histological appearances showing inflammatory changes in and about the tooth germ. We have had no opportunity of confirming these radiological findings. In recent years our patients with congenital syphilis have all been too young to show evidence of dental stigmata, or beyond the age of eruption of the permanent teeth. COMMENT The fact that syphilis is now less common ought to make us more constantly alive to the fact that it still exists, and is even more deceptive in its chronicity and variability since it comes to our notice less frequently. In relation to late syphilis we should remind ourselves that in the years of and immediately after the second world war early syphilis was extremely prevalent, and past experience taught us that for every case of early syphilis which reached the light of diagnosis and treatment, at least one stayed underground and was completely missed. If this was true, we are now well into the period during which a considerable crop of gummatous lesions is to be anticipated. We should not neglect to remind our colleagues that infection of this kind does happen to nice people and may even happen to their own patients. DISCUSSION DR. G. H. KNIGHT (Birmingham) thanked Mr. King for his brilliant review of a neglected subject. In making the diagnosis of bone syphilis he considered that a complaint of localized pain by a patient with syphilis should never be ignored until x-ray examination of the site had shown the bones to be normal. He suggested that the apparent destruction of the long bones that occurred in congenital syphilis was probably due to inflammatory change rather than to complete destruction; that this view was correct was suggested by the very rapid reconstruction of bone that followed treatment. He gave details, with illustrations, of the findings in a woman of 69 who had sustained pathological fractures of her arm and leg following extensive involvement by syphilitic osteitis.
DR. GEORGE CSONKA (Cambridge) showed two x-ray slides of the osteoperiostitis occurring in bejel. In both these cases symptoms had started in early childhood, but there was no evidence to suggest congenital infection. The fact that infection commonly takes place in the first few years of life seems to alter the appearances of the resultant bone lesions sufficiently to approximate to those of congenital rather than of acquired syphilis. The next x-ray slide showed the gross hyperplastic osteoperiostitis present in an acrobat who, at the age of 17 years, had been found to have congenital syphilis. Dr. Csonka then described the case of a woman aged 25, with tender areas over the spine, ribs, sternum, and acromion. X-ray slides showed the bone erosions present at these sites. Routine serological tests were positive and, as with the last case, the symptomatic relief produced by treatment was dramatic, pain having ceased by 24 hours after the first injection of penicillin; the patient's resistant normochromic and normocytic anaemia of 9 years' standing rapidly vanished and she later became pregnant after six sterile years of marriage.
DR. W. V. MACFARLANE (Newcastle) recalled the case of a male patient who, at his initial attendance in the Department of Venereology, Newcastle General Hospital, revealed complete destruction of the vertex, this permitting the patient's cap to rest upon infected, thickened meninges. The nature of the case was such that a full report was to be published (Macfarlane and Rannie, 1958) .
He referred to evidence which suggested that Lord Darnley had developed caries of the skull following immediately upon what may well have been secondary syphilis. He had recently seen a middle-aged female patient who, following a cholecystectomy, developed pyrexia, which was treated with a penicillin injection. Within a few days, she complained of severe pain which was diagnosed by the family doctor as rheumatism in the right leg, but radiological investigation showed undoubted evidence of syphilitic periostitis. As the penicillin injection would appear to have acted as the trigger mechanism, he wondered if other clinicians had observed this phenomenon in any of their patients.
DR. R. R. WILLCOX (London) congratulated Mr. King on his erudite lecture. Mr. King had referred to the increase in the incidence of early syphilis after the second world war, but it was interesting that they had not yet seen any increase in the clinic incidence of late syphilis in the clinics. Why was this? In areas where endemic syphilis existed, the number of late lesions seen apparently increased with the incidence of early infectious lesions. Could it be that the expected rise in the incidence of late lesions in Great Britain had not occurred because there was less possibility of superinfection ? DR. G. L. M. MCELLIGOTT (London) thanked Mr. King for his most instructive paper. In reference to the term "sabre tibia", he had soldiered with cavalrymen when they had carried sabres; he thus preferred the term "sabre scabbard tibia" to describe the syphilitic lesion in which the anterior border of the tibia became curved and the posterior border remained straight. DR. J. S. MCCANN (Belfast) referred to the point that serological tests for syphilis were usually positive in the presence of syphilitic bone disease. He wished to stress the importance of full clinical examination and cited the case of a woman reported as having only a "doubtful" Kahn test with a negative Wassermann reaction, but was found on examination to be suffering from congenital syphilis with back pain due to syphilitic osteoperiostitis. This patient also had neurosyphilis.
THE PRESIDENT, DR. S. M. LAIRD, said that all would agree with him in praising Mr. King's paper; in particu-
